DNA nanoparticles as ocular drug delivery platform by de Vries, Jan Willem
  
 University of Groningen
DNA nanoparticles as ocular drug delivery platform
de Vries, Jan Willem
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2015
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
de Vries, J. W. (2015). DNA nanoparticles as ocular drug delivery platform. [Groningen]: University of
Groningen.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the



















ISSN:      1570‐1530 
ISBN (print):    978‐90‐367‐8015‐5 
ISBN (electronic):  978‐90‐367‐8014‐8 
The  research  described  in  this  thesis  was  carried  out  in  the  Polymer 
Chemistry and Bioengingeering group at the Zernike Institute for Advanced 
Materials, University of Groningen, The Netherlands. This work was funded 




Printed by:    Ipskamp Drukkers B.V. Enschede 
DNA Nanoparticles as Ocular Drug
Delivery Platform
Proefschrift
ter verkrijging van de graad van doctor aan de 
Rijksuniversiteit Groningen 
op gezag van de 
rector magnificus prof. dr. E. Sterken 
en volgens besluit van het College voor Promoties. 
De openbare verdediging zal plaatsvinden op 
vrijdag 18 september 2015 om 16.15 uur 
door
Jan Willem de Vries 
geboren op 26 mei 1987 
te Bolsward 
Promotor
Prof. dr. A. Herrmann 
Beoordelingscommissie
Prof. dr. A.S.S. Dömling 
Prof. dr. G. Molema 








Few are those who see with their own eyes  






































































 - III - 
4.5 Acknowledgement ........................................................................... 112 
4.6 References ........................................................................................ 113 
5. Stability and toxicity of lipid DNA nanoparticles ............................... 115 
5.1 Introduction ..................................................................................... 115 
5.2 Results and discussion ...................................................................... 118 
5.2.1 Evaluation of toxicity profile in cell cultures ............................. 118 
5.2.2 In‐vivo toxicity study ................................................................. 119 
5.2.3 Stability determination by gel electrophoresis. ........................ 121 
5.2.4 Evaluation of NP stability by liquid chromatography ................ 122 
5.3 Conclusion ........................................................................................ 128 
5.4 Experimental .................................................................................... 129 
5.4.1 Materials ................................................................................... 129 
5.4.2 Preparation of functionalized NPs ............................................ 129 
5.4.3 Toxicity studies on ocular cell lines ........................................... 130 
5.4.4 In‐vivo toxicity evaluation ......................................................... 131 
5.4.5 Stability assessment of pristine and antibiotic loaded U4‐12 NPs
 ............................................................................................................ 132 
5.5 Acknowledgement ........................................................................... 132 
5.6 References ........................................................................................ 132 
Summary .............................................................................................. 135 
Samenvatting ....................................................................................... 139 
Acknowledgement ............................................................................... 143 
Curriculum vitae ................................................................................... 147 
 
 
  
